The preparation of cytoplasmic membranes from suspensions of Staphylococcus aureus lysed by an enzyme recently isolated in these laboratories is described. These membranes contained: protein, 34.4%; ribonucleic acid, 6.6%; lipids, 34.5%; and total phosphorus, 1.4%. Such membranes exhibited adenosine 5'-triphosphatase (E.C. 3.6.1.3) activity, liberating orthophosphate at an initial rate of 0.53 ,umole per min per mg of protein under optimal conditions. The enzyme was Mg++-dependent and K+-or Na+-stimulated. Maximal activity was observed with a molar adenosine 5'-triphosphate (ATP) to Mg++ ratio of 1. One mole of orthophosphate was liberated per mole of ATP; the other product of digestion was adenosine 5'-diphosphate. Inorganic pyrophosphate and the 5'-triphosphates of guanosine, uridine, and cytidine were also attacked by membrane preparations, but more slowly than ATP. Ouabain, p-chloromercuribenzoate, and 2,4-dinitrophenol did not alter adenosine triphosphatase activity, whereas both Atebrine and chlorpromazine were inhibitory.
Preparation of membranes. The strain of S. aureus used and the method of cultivation were the same as described previously (7) . The enzyme preparation used for the lysis of S. aureus was purified to the stage of elution from AG-50W resin (A. J. Broad, C. M. Gilbo, and N. W. Coles, Proc. Intern. Congr. Biochem. Tokyo, 7th, 1967) . The cells were washed in glycine (0.02 M final concentration, adjusted to pH 9.0 with sodium hydroxide) and suspended in this buffer to a final absorbance of 0.6 at 660 m,u in a Bausch and Lomb Spectronic-20 colorimeter. Sufficient units of lytic enzyme (5) were added for complete lysis (absorbance reduced to <0.02 at 660 m,t) to occur within 30 min at 28 C. This rather dilute lysate was centrifuged at 5,000 X g for 10 min to ensure that no intact organisms remained. The supernatant fluid was centrifuged for 30 min at 20,000 X g, and the pellets from this centrifugation were pooled and washed three times with 0.01 M tris-(hydroxymethyl)aminomethane (Tris) buffer which had been adjusted to pH 7.6 with HCl and contained 1.0 mm Mg+. Centrifugations between washes were for 15 min at 45,000 X g. The final pellet was suspended in 0.01 M Tris-acetate buffer (pH 6.0) to a final concentration of 0.7 to 1.0 mg of protein per ml.
Protein was determined by the method of Lowry et al. (14) with the use of a bovine serum albumin standard, ribonucleic acid (RNA) was determined by the orcinol method (16) , and lipids were determined as described by Folch, Lees, and Sloane Stanley (9) . Inorganic phosphate (Pi) was assayed by a modification of the method of Martin and Doty (12 was constant for each experiment). Incubation was at 37 C for 30 min. The reaction was stopped by the addition of 0.5 ml of 1.5 M perchloric acid, and the tubes were centrifuged at 0 C to sediment protein.
Pi was assayed in 1.0-ml samples, and values were corrected for controls (enzyme preparation added after perchloric acid). Ascending paper chromatography was carried out in the isoamyl alcohol-tetrahydrofurfuryl alcohol-0.08 M potassium citrate, pH 7.92 (1:1:1), solvent of Carpenter (4) , with the substitution of sodium citrate for potassium citrate. Although very satisfactory for our purpose, the solvent used gave RF values quite different from those listed by Carpenter (4). Incubation mixtures for chromatography were freeze-dried and resuspended in the above sodium citrate buffer to one-tenth the original volume.
RESULTS
Cytoplasmic membranes. The yield of washed membranes obtained from the strain of S. aureus we used averaged 5 to 6% of the dry weight of cells. This yield was low compared with that reported for a different strain of S. aureus (18) and for other gram-positive organisms (20) . When this study was undertaken, any possible effect of the lytic factor on membrane structures was not known. To determine whether such an effect existed, membranes prepared from mechanically disrupted cells were treated for 30 min with five times the enzyme concentration used for the lysis of cells. Membranes thus treated were isolated in the usual way and assayed for total protein and ATPase. Neither of these components was diminished by treatment with the lytic enzyme. A further enzyme activity bound to membranes of this strain of S. aureus, penicillinase (unpublished data), was also fully recovered on the membranes after the above treatment. Membranes contained: protein, 34.4%; ribonucleic acid, 6.6%; lipids, 34.5%; and total phosphorus, 1.4%.
Influence ofpH on enzymatic cleavage of A TP by membrane preparations. Figure 1 shows the effect of varying the pH between 5.0 and 10.0 on the ATP-cleaving activity of membrane preparations. Enzyme activity increased sharply with increasing pH until the optimal range of 5.9 to 6.1 was reached. With higher pH values, there was a more gradual decrease in activity.
Effect of Mg++ and Ca++ on the hydrolysis of ATP by membrane preparations. As in higher organisms and in ATPases of other microorganisms (2, 11, 17, 22) , the membrane ATPase of S. aureus was dependent for its activity on the presence of Mg++. Figure 2 shows (Fig. 3) . Mixtures of Na+ and K+ showed no additive stimulating effect.
End products of enzymatic hydrolysis of ATP.
Paper chromatography of the incubation mixture for the detection of purine derivatives after 0, 10, 30, and 60 min of incubation showed progressively more adenosine 5'-diphosphate (ADP) and less unchanged ATP. No other adenine derivatives could be demonstrated. Quantitative studies indicated that no more than 1 mole of Pi was liberated per mole of ATP (Fig. 4) In contrast to the membrane ATPase of Bacillus megaterium (10), the enzyme described here is not inhibited by p-chloromercuribenzoate and, therefore, does not appear to depend on -SH groups for activity. Low (13) 
